Reduced effect on apoptosis of 4-hydroxyhexenal and oxidized LDL enriched with n-3 fatty acids from postmenopausal women.
Oxidized low-density lipoprotein (oxLDL) promotes apoptosis in atherosclerotic plaques in the vascular wall, a process mediated through its oxidized lipids. 4-Hydroxynonenal (HNE) and 4-hydroxyhexenal (HHE), derived from oxidation of n-6 and n-3 fatty acids, respectively, are among the major oxidized products in oxLDL. This study hypothesized that eicosapentaenoic acid/docosahexaenoic acid (EPA/DHA)-rich versus linoleic acid-rich oxLDL obtained from postmenopausal women and HNE versus HHE differentially influence apoptosis in U937 cells. Thirty healthy postmenopausal women were supplemented with 14 g/day safflower oil (SO), 7 g/day of both fish oil and SO (low dose LFO) or 14 g/day fish oil (high dose HFO) for 5 weeks. Low-density lipoprotein, obtained after supplementation, was oxidized with 5 microM CuSO(4) at 37 degrees C for 6 h. The concentration of cholesteryl ester hydroperoxides (CEOOH) and conjugated dienes was measured in the oxidized LDL (oxLDL). U937 cells were incubated with the oxLDL, 10 microM of HHE, 7 muM of HHE plus 3 microM of HNE, 5 microM of both HHE and HNE or 10 microM of HNE and the extent of apoptosis measured three ways. The concentration of CEOOH and conjugated dienes in oxLDL did not differ among the three treatment groups. The percent of apoptotic cells was approximately 40% lower when incubated with oxLDL obtained from the HFO-supplemented group than the SO-supplemented group measured by both the Annexin V and the DNA fragmentation assays (P = .04 and .004, respectively). Apoptosis of U937 cells was significantly lower in cells incubated with 10 microM of HHE, and mixtures of HHE and HNE than the 10 microM HNE when measured by the Annexin V, DNA fragmentation and 4,6-diamidino-2-phenylindole (DAPI) staining. These data suggest that the cardioprotective properties of n-3 fatty acids may derive in part from their less reactive oxidized lipid metabolites.